Patients with anorexia nervosa experience increased sensitivity to the risk of social rejection. The aims of this study were to assess the interpretation of ambiguous social scenarios depicting the risk of rejection and to examine the relationship between interpretation biases and clinical symptoms. Thirty-five women with anorexia nervosa and 30 healthy eaters completed clinical questionnaires, alongside a sentence completion task. This task required participants to generate completions to ambiguous social scenarios and to endorse their best completion. Responses were rated as being negative, neutral or positive. Patients endorsed more negative interpretations and fewer neutral and positive interpretations compared with healthy eaters. The frequency of endorsed negative interpretations correlated with depression, anxiety and fear of weight gain and body disturbance. A negative interpretation bias towards social stimuli is present in women with anorexia nervosa and correlates with clinical symptoms. Interventions aimed at reducing this bias could improve illness prognosis.
Introduction and aims
There has been growing interest in mapping the psychopathology of mental disorders through a transdiagnostic framework (Krueger & Eaton, 2015) . This is exemplified by the Research Domain Criteria initiative (National Institute of Mental Health, 2016) that promotes a dimensional approach to psychopathology and the use of multiple levels of analysis in studying human behaviour (e.g. genes, circuits, behaviours). A dimension of functioning that is affected in most psychiatric disorders is the one related to interpersonal relationships (i.e. systems for social processes). In particular, a systematic negative interpretation of social encounters is found in a range of emotional disorders and is causally implicated in the maintenance of key symptoms, such as anxiety, worry and rumination (for a recent review, see Hirsch, Meeten, Krahé, & Reeder, 2016) . Despite the large phenotypic overlap between emotional disorders and eating disorders, the presence of a negative interpretation bias of ambiguous social stimuli has not been established in eating disorders. This seems a missed opportunity for advancing transdiagnostic considerations and treatment options for these challenging conditions.
Several etiological hypotheses suggest a role for social adversity and hypersensitivity to the threat of social exclusion in the development and maintenance of eating disorders. The proposal is that disordered eating behaviours and attempts to control weight and shape serve as coping mechanisms to try to fit in the social world and deal with the negative affect elicited by expected and/or actual negative feedback from others (e.g. Arcelus, Haslam, Farrow, & Meyer, 2013; Goss & Gilbert, 2002; Rieger et al., 2010; Treasure & Schmidt, 2013) . Over time, eating disorder symptoms become habitual and isolate the individual further, by fuelling deficits in social cognition and interpersonal skills (for a review, CaglarNazali et al., 2014; Treasure, Stein, & Maguire, 2015) .
Preliminary evidence suggests that people with eating disorders are more sensitive to negative social interactions (i.e. participants with bulimic symptoms; Steiger, Gauvin, Jabalpurwala, Séquin, & Stotland, 1999) and rejection (i.e. mixed samples of participants with anorexia nervosa or bulimia nervosa; Cardi, Di Matteo, Corfield, & Treasure, 2013; Maier et al., 2014) and experience high levels of unfavourable social comparison (i.e. mixed samples of participants with anorexia nervosa or bulimia nervosa; Cardi, Di Matteo, Gilbert, & Treasure, 2014; Troop & Baker, 2008) . Patients also perceive less warmth from others (i.e. a sample of participants with anorexia nervosa; Ambwani et al., 2016) and show attentional biases towards faces expressing rejection and social rank-related information (i.e. dominance or submissiveness; mixed samples of participants with anorexia nervosa or bulimia nervosa; Cardi et al., 2013 Cardi et al., , 2014 Cardi et al., , 2015 , compared with people who have never suffered from an eating disorder. In line with these behavioural findings, neuroimaging studies indicate that patients with anorexia nervosa display increased activation of the attention network during rejection feedback (Via et al., 2015) and reduced cortical activation when perceiving kindness during a trust game (McAdams, Lohrenz, & Montague, 2015) .
To date, no research has been undertaken to establish whether people with eating disorders display a systematic negative interpretation bias of ambiguous social cues. With the overall aims of broadening the evidence on the transdiagnostic nature of this process and to inform the development of new targeted treatments, this study investigates interpretation biases towards social scenarios depicting the risk of rejection in a sample of participants with anorexia nervosa. A secondary aim is to explore whether this bias relates to rejection sensitivity, self-reported anxiety and depression and psychopathological symptoms more specific to anorexia nervosa, such as fear of weight gain and body image disturbance.
Method Participants
Thirty-five female participants with anorexia nervosa (27 inpatients from the Bethlem Royal Hospital and 8 volunteers from the community) and a group of 30 healthy eaters from the community were recruited for the study through advertisements. Inclusion criteria for the clinical group included females aged between 18 and 60 years old with no severe comorbidity (i.e. psychosis). With regards to the healthy group, the criteria were females (18-60 years old) and no lifetime diagnosis of eating disorders, anxiety or mood disorders. To check eligibility, participants were screened by using a tailored version of the Structured Clinical Interview for DSM-IV Axis I Disorders (First, Spitzer, Gibbon, & Williams, 2002) , which included the overview, eating disorder sections and questions on the experience of anxiety or mood disorders.
Materials
Short Evaluation of Eating Disorders (Bauer, Winn, Schmidt, & Kordy, 2005) This measure requires participants to report their BMI and to rate their level of psychopathological symptoms, including fear of weight gain and body image disturbance. The Short Evaluation of Eating Disorders has been found to have good concurrent validity between clinician and patients' ratings (Bauer et al., 2005) . The Cronbach's alpha in this study was 0.81. (Lovibond & Lovibond, 1995) The Depression Anxiety Stress Scale is a 21-item questionnaire that measures participants' depression, anxiety and stress levels over the past week. The questionnaire has been found to be both a reliable and valid measure (Antony, Bieling, Cox, Enns, & Swinson, 1998) . The Cronbach's alpha in this study was 0.97.
Depression Anxiety Stress Scales
Adult Rejection Sensitivity Questionnaire (Downey & Feldman, 1996) This measure includes nine hypothetical social scenarios that involve the potential for rejection. Participants must rate their level of concern or anxiety related to the outcome of the scenario and also how likely they think that they would be either accepted or rejected. Previous research has found that the Adult Rejection Sensitivity Questionnaire has good internal consistency and testretest reliability (Berenson, Downey, Rafaeli, Coifman, & Leventhal Paquin, 2011) . The Cronbach's alpha for the clinical group in this study was 0.73.
Sentence completion task (modified from Huppert, Pasupuleti, Foa, & Mathews, 2007; Hayes, Hirsch, Krebs, & Mathews, 2010) This computer-based task requires participants to listen over headphones to 12-stem sentences (2 practice trials to familiarise participants with the task and 10 test trials) that describe ambiguous social scenarios (e.g. 'As you walk into a group of people, they stop talking because they were talking about…'). Participants write down as many short word completions to the scenarios as they can. For each scenario, they are asked to indicate with an asterisk the completion that they think best completes the scenario. The completions are then rated as 'positive', 'negative' or 'neutral' by two independent raters. The task was adapted from previous research (Hayes et al., 2010; Huppert et al., 2007) . The sentences used have been selected from an existing pool of stimuli developed to measure interpretation biases in socially anxious individuals (Huppert et al., 2007) . The research team (four individuals) independently selected a subgroup of sentences (n = 20) that were most likely to be potentially interpreted in a positive (i.e. social acceptance) or negative (social rejection/criticism) way.
Procedure
The study was carried out in accordance with the latest version of the Declaration of Helsinki, and ethical approval was received from a National Health Service Research Ethics Committee. Informed written consent was given by all participants. Testing took place either at the Bethlem Royal Hospital or at King's College London. Participants completed the questionnaires followed by the sentence completion task, which was done on a laptop (by using E-PRIME, version 2). Some of the data for the inpatient clinical group were taken from the initial assessment of a study that was then followed by a wider cognitive bias modification training (Cardi et al., 2015) .
Data analysis
Clinical characteristics were compared between participants with anorexia nervosa and healthy eaters by using t-tests (SPSS version 22). Responses on the sentence completion task were rated as being negative, neutral or positive by two of the researchers independently, who were not informed of group allocation (J.L. and S.S.) (k = 0.97). Three variables for the sentence completion task were considered: 'best completion', 'first completion' and 'total completions'. The sentence completion task data was not normally distributed; therefore, the Mann-Whitney U test was used. Spearman's rho was calculated to correlate the frequency of endorsed negative interpretations with sensitivity to rejection, symptoms of anxiety and depression and symptoms more specific to the anorexia nervosa phenotype, such as fear of weight gain and body disturbance (i.e. feelings of fatness). To account for possible false discoveries due to multiple comparisons, the Benjamini and Hochberg (1995) procedure was used. Results were interpreted as significant when p ≤ .04. Effect sizes were expressed by using the correlation effect 'r' and interpreted as small (=>.10), medium (=>.30) and large (=>.50) (Cohen, 1988) .
Results

Demographic and clinical characteristics
An overview of participants' demographic and clinical characteristics is shown in Table 1 . Twenty-three participants with anorexia nervosa (65.7%) were taking psychiatric medication at the time of testing, and 14 (40%) reported comorbid anxiety or depression when assessed with the Structured Clinical Interview for DSM-IV Axis I Disorders. In line with this, participants with anorexia nervosa reported greater levels of depression, anxiety and stress on the Depression Anxiety Stress Scale questionnaire. Patients scored higher than healthy eaters also in relation to sensitivity to rejection.
Sentence completion task
Endorsed 'best' completions
The number of endorsed negative interpretations made on the sentence completion task was greater for participants with anorexia nervosa [Mdn = 6, interquartile range (IQR) = 5-9] than healthy eaters (Mdn = 3, IQR = 1-3.2; U = 131.5, p < .0001, r = .65), whereas the number of endorsed neutral or positive interpretations was lower in the clinical group (neutral interpretations: Mdn = 3, IQR = 1-4; positive interpretations: Mdn = <0.0001, IQR = <0.0001-1) compared with healthy eaters (neutral interpretations: Mdn = 5, IQR = 5-7; U = 150.5, p < .0001, r = .62; positive interpretations: Mdn = 2, IQR = 1-2; U = 175.5, p < .0001, r = .6). Figure 1 presents an overview of these findings.
A similar pattern of results with large effect sizes was found for the frequency of first and total interpretations made on the sentence completion task (for further details, see the Supplementary Materials).
Correlations
The frequency of endorsed negative interpretations (best completions) correlated significantly with self-reported sensitivity to rejection (r s = .3 p = .05), although this correlation did not survive correction for multiple comparisons. As expected, the frequency of endorsed negative interpretations correlated positively not only with symptoms of depression (r s = .4, p = .008) and anxiety (r s = .5, p = .003) but also with psychopathological symptoms specific to anorexia nervosa, such as fear of weight gain (r s = .7 p < .0001) and feelings of fatness (r s = .4, p = .01).
Discussion
The aims of this study were to compare how people with anorexia nervosa interpret socially ambiguous scenarios depicting the risk for rejection in comparison with a group of healthy eaters and to broaden the evidence on the transdiagnostic nature of this biased process. According to the predictions, patients endorsed more negative interpretations and fewer neutral and positive interpretations than healthy eaters (large effect sizes) and also reported higher levels of rejection sensitivity (large effect). This same pattern of results (i.e. more negative interpretations; fewer positive and neutral) was found for the first completions and the total number of interpretations made (large effect sizes). The frequency of endorsed negative interpretations correlated positively not only with symptoms of anxiety and depression but also with fear of weight gain and body image disturbance, symptoms that specifically define the core eating disorder psychopathology of anorexia nervosa. The finding of a negative interpretation bias of ambiguous social situations in anorexia nervosa is similar to what has been found in people with symptoms of anxiety or depression (Hirsch et al., 2016) . For instance, previous research has found a similar effect size (i.e. large) for an interpretation bias to ambiguous social scenarios when high anxious people were compared with low anxious people (Huppert et al., 2007) . A large effect size was also found in patients with depression compared with healthy volunteers when completing stem sentences in relation to the self and social encounters (Rusu, Pincus, & Morley, 2012) . Therefore, a negative interpretation bias of social scenarios appears to be a transdiagnostic feature of several syndromes.
This study established the presence of interpretation biases in patients with anorexia nervosa by using a cross-sectional design. Findings also highlighted a correlation between these biases and core eating disorder symptoms (i.e. fear of weight gain and body disturbance). The use of computerised trainings to modify negative interpretation bias would be able to test the causal role of this bias in maintaining core eating disorder symptoms (i.e. abnormal eating behaviours). Future longitudinal research could then examine the stability of this bias over time and its relation to disease course. Larger samples are needed to replicate these findings.
To conclude, the ethos of this work was on the transdiagnostic investigation of psychopathological traits. Indeed, the aim of this study was not to prove the specificity of rejection sensitivity to eating disorders but to support the hypothesis that this feature might be relevant in anorexia nervosa, as well as other psychiatric conditions. Findings indicated that patients with anorexia nervosa report high levels of rejection sensitivity and endorse more negative and less neutral/positive interpretations of social scenarios that involve the risk of rejection than a group of healthy eaters. This tendency correlated positively not only with depression and anxiety but also with eating disorder symptoms. Interventions that directly target a negative interpretation bias to ambiguous social stimuli (i.e. cognitive bias modification trainings) or that aim at increasing self-compassion and reduce sensitivity to social threat (Goss & Allan, 2014 ) might result in a reduction of abnormal eating behaviours in anorexia nervosa.
